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esla’s Egg of Columbus 


How Tesla Performed the Feat of Columbus 
Without Cracking the Egg 


ROBABLY one of the most far- with any speed desired. Long ago, when In this issue of the EvecrricaL ExPERI- 
reaching and revolutionary discover- Tesla was still a student, he conceived the MENTER Mr. Tesla gives a remarkable ac- 
ies made by Mr. Tesla is the so-called idea of the rotating magnetic Geld and this count of his early efforts and trials as an 


rotating magnetic field. This is a new remarkable principle is embodied in his fa- inventor and of his final success. Unlike 
and wonderful manifestation of force mous induction motor and system of trans- other technical advances arrived at thru 


qa magnetic cyclone—producing striking mission of power now 1n universal use. the usual hit and miss methods and hap- 
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N’ Si * : oe ss CENTRAL EGG EOTH MOVING — 
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2 PHASE 
MAGNET. 
SOILS 


. , Copyright, 1919, by E. P. Co. 
Fig. 2. Illustrating the Polyphase Coil and Rotating Megnetic Field Which. Caused Copper Eggs to Spin. 
Fig. 3. Insert: Detail of Coil Apparatus Showing Coil Connections to Different Phases.. 


phenomena which amazed —————————— —_ oe hazard experimentation, the 
the world when they were por eee See ae a rotating field was purely the 
Srst shown by him. It re- |e eee |) (work of scientific imagina- 


sults from the joint action (on a ee tion. Tesla developed and 
of two or more alternating |i Cee en. perfected, entirely in his. 
currents definitely related to {f as | mind, this great idea in all. 
one another and creating es [| is details and applications. 
magnetic fluxes, which, by Bae without making one single 
their periodic rise and fall | JReas ‘| experiment. Not even the: 


aaa es ee) unum 


Fig. 1. This HOMES % magnetic field when thus excited. The: 
g ; 
Fe esnows. not only. : a ency of the {wo-Rnate fom | 
Egg” appara ers ees the best results being: 
urrents of from 35 to 
bporatory was lighted: 
several of 
elling, ant : 


generators, MERTEN aS de I 

noted a | t fe x : oe ee d foreground is 

former of the s as oe palmary. of a t Tesla trans- 

of which was a 4 : ee ee sie ra ts | rmer which collected energy from an 

The electric egg Ea wee RES. cceillatory circuit. encircling the: 

a two-phase A.C. d 4 : : eis SR red ean as tr rh laboratory, no matter in what position = 
winding, rests = ps ‘ Sete GS ae the transformer was placed. A low Oe : 
particular mod if : a Bt ETS tira ee Poe RS GS eat tension secondary of one or two turns- 

feet across. I! ; ne Poa SR aan ies BGT RES ONC of heavy cable (not visible) was pro- 

strations, Tesla applie h :e ae RAED ig te Beas ae a ecare N vided for stepping down the energy 

200 H.P. from a two-p $535 See mae nas aah eR collected by ‘“‘mutual induction,” and 

to the exciting coils, and_ so intense aa ge a Ee cee aes ES 4 eet supplied the current to incandescent: 

was the revolving magnetic field created BP it AT EE ee oe lamps, vacuum tubes, motors and 

in the surrounding space, that small Ss aca pa te Je i te CONGO other devices. When the circuit 

delicately pivoted iron discs would = ne ‘e Are around the hall was strongly excited, 

revolve in any part of the hall, and a % sieve erst io. e ve ; Pekar : the secondary furnished energy at the 

great many other devices could be be SNAG aoe Pe BY SO PSE Tee rate of about three-quarters of one: 

simultaneously operated from this era ieoneaey : fe ota Shae paras, ieee Dia mua Vrs en eet horse-power. 
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according to a mathematical Se ere ie ee ie : | usual first model was used. 
law, cause a continuous See SES ooh 3} i &: ae Sees: When the various forms of 
shifting of the lines of ie ie | Ooh Rees ie apparatus he had devised 
force. There is a vast difter- ea = © | were tried for the first time 
ence between an ordinary Ges ee they worked exactly as he: 
electro-magnet and that in- Bae ae eas had imagined and he took: 
vented by Tesla. In the for- ie / me out some forty fundamental 
mer the lines are stationary, Ee ie : patents covering the whole: 
in the latter they are made ee eg eas : a, i = Vast region he had explored.. 
to whirl around at a furi- pee eae es He obtained. the first rota- 
ous rate. The first attracts Naa ae i) tions in the summer of 1883 
a piece of iron and holds it ax ‘ © 4| after five years of constant 
fast: the second causes it to | ae a - and intense thought on the 
spin in any direction and ————— —— : a subject and then undertook: 
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the equally difficult task of finding believers 
in his discovery. The alternating current 
was but imperfectly understood and had no 
standing with engineers or electricians and 
for a long time Tesla talked to deaf ears. 
But, ultimately, his pains were rewarded 
and early in 1887 a company bearing his 
name was formed for the commercial intro- 
duction of the invention. 

Dr. Tesla recently told the editors an 
amusing incident in this connection. : He 
had approached a Wall Street capitalist— 
a prominent lawyer—with a view of getting 
financial support and this gentleman called 
in a friend of his, a well-known engineer 
at the head of one of the big corporations 
in New York, to pass upon the merits of 
the scheme. This man was a practical ex- 
pert who knew of the failures in the indus- 
trial exploitation of alternating currents and 
was distinctly prejudiced to a point of not 
caring even to witness some tests. After 
several discouraging conferences Mr. Tesla 
had an inspiration. Everybody has heard 
of the “Egg of Columbus.” The saying 
goes that at a certain dinner the great ex- 
plorer asked some scoffers of his project 
to balance an egg on its end. They tried 
it in vain. He then took it and cracking the 
shell slightly by a gentle blow, made it stand 
upright. This may be a myth but the fact 
is that he was granted an audience by 
Isabella, the Queen of Spain, and won her 
support. There is a- suspicion that she was 
more imprest by his portly bearing than 


Fig. 5. This illustration shows one of Tesla’s high fre- 
quency oscillation generators and a_bank of his high fre- 
quency lamps lighted by the same. These highly evacuated, 
gas filled tubes were operated in different ways. In some 
cases they were connected to one wire only; in other in- 
stances to two wires, in the manner of ordinary incandes- 
cent lamps. Often, however, they were operated without 
-any connection to Wires at all, f.e., by “‘wireless energy’’. 
over quite appreciable distances, which could have been 
greatly extended with more power. The oscillator comprises 
a Tesla high potential transformer which is excited from a 
condenser and circuit controller, as described in his patents 
of 1896. The primary exciting element comprised a powerful 
electro-magnet actuating an armature, and this circuit was 
connected with {10 volt, 60 cycle A.C. or D.C. When the 
oscillator was put into operation, the interrupter actuated 


by the electro-magnet connected to the 110 volt circuit, be- ° 


came simultaneously the spark gap for the high potential 

exciting circuit, which included this vibrator, spark gap, a 

high tension condenser and the primary of the high fre- 

quency Tesla transformer. The lamps were connected to the 

secondary of the latter. the terminals of which are seen in 
the rear of the machine. 


as 
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the prospect of his discovery. 
Whatever it might have been, the 
Queen pawned her jewels and 
three ships were equipt for him 
and so it happened that the Ger- 
mans got all that was coming to . 
them in this war. But to return 
to Tesla’s reminiscence. He said 
to these men, “Do you know the 
story of the Egg of Columbus?” 
Of course they did. “Well,” he 
continued, “what if I could make 
an egg stand on the pointed end 
without cracking the shell?” “If 
you could do this we would ad- 
mit that you had gone Columbus 
one better.” “And would you be 
willing to go out of your way as 
much as Isabella?” “We have 
no’crown jewels to pawn,” said 
the lawyer, who was a wit, “but 
there are a few ducats in our 
buckskins and we might help you 
to an extent.” 

Mr. Tesla thus succeeded in 
capturing the attention and per- 
sonal interest of these very busy 
men, extremely conservative and 
reluctant to go into any new en- 
terprise, and the rest was easy. 
He arranged for a demonstration 
the following day. A rotating 
field magnet was fastened under 
the top board of a wooden table 
and Mr. Tesla provided a cop- 
per-plated egg and several brass 
balls and pivoted iron discs for con- 
vincing his prospective associates. He 
placed the egg on the table and, to their as- 
tonishment, it stood on end, but when they 
found that it was rapidly spinning their 
stupefaction was complete. The brass balls 
and pivoted iron discs in turn were set spin- 
ning rapidly by the rotating field, to the 
amazement of the spectators. _No sooner 
had they regained their composure than 
Tesla was delighted with the question: “Do 
you want any money?” “Columbus was 


Fig. 4, 


~nhever in a worse predicament,” said the 


great inventor, who had parted with his last 
portrait of George Washington in defray- 
ing the expenses of the preparation. Before 
the meeting adjourned he had a substantial 
check in his pocket, and it was given with 
the assurance that there was more to be 
had in the same bank. That started the 
ball rolling. Tens of millions of horse- 
power of Tesla’s induction motors are now 
in use all over the world and their produc- 
tion is rising like a flood. 

In 1893 Mr. Albert Schmid, then Super- 


‘intendent of the Westinghouse Electric and 


Mfg. Co. constructed a powerful rotating 
field ring with an egg made of copper, and 
larger than that of an ostrich, for Dr. 
Tesla’s personal collection at the Chicago 
World’s Fair. This piece of apparatus was 
one of the most attractive novelties ever 
publicly shown and. drew enormous crowds 
every day. Subsequently it was taken to Mr. 
Tesla’s laboratory and served there perma- 
nently for demonstrating rotating field phe- 
nomena. In his experiments it was prac- 
ticable to use as much as 200 horsepower 
for a short time, without overheating the 
wires and the effects of the magnetic forces 
were wonderfully. fascinating to observe. 
This is the very ring indicated in the accom: 
panying photograph (Fig. 1), giving a view 
of Mr. Tesla’s former laboratory at 46 
E. Houston Street, New York. It is shown 
in detail in Fig. 2, and the mode of wind- 
ing is illustrated in diagram (Fig. 3). 
Originally the two-phase arrangement was 
provided but Mr. Tesla transformed it to 
the three- and four-phase when desired. On 
top of the ring was fastened a thin circular 
board, slightly hollowed, and _ provided 
around its circumference with a guard to 
prevent the objects from flying off. 

Even more interesting than the spinning 
egg was the exhibition of planetary motion. 
In this experiment one large, and several 








This photograph represents a collect 
less lamps, such 
over the world from central wireless plants. 
corner at the bottom are illuminated, owing to the fact that a high 
frequency oscillator was in operation some distance away when _ this 
photograph was being taken. 
for experimental research work in determining which was most efficient, 


n of a few of Tesla’s wire- 
as he proposes to use in lighting isolated dwellings all 
The two lamps at either 


These tubes were filled with’ various gases 


small brass balls were usually employed. 
When the field was energized all the balls 
would be set ‘spinning, the large one re- 
maining in the center while the small ones 
revolved around it, like moons about a 
planet, gradually receding until they 
reached the outer guard and raced along 
the same. : 

But the demonstration which most im- 
prest the audiences was the simultaneous 
operation of numerous balls, pivoted discs 
and other devices placed in all sorts of 
positions and at considerable distances from 
the rotating field. When the currents were 
turned on and the whole animated with 
motion, it presented an unforgettable spec- 
tacle. Mr. Tesla had many vacuum bulbs 
in which small, light metal discs were 
pivotally arranged on jewels and_ these 
would spin anywhere in the hall when the 
iron ring was energized. 

Rotating fields of 15,000 horsepower are 
now being turned out by the leading manu- 
facturers and it is very likely that in the 
near future capacities of 50,000 horsepower 
will be employed in the steel and other in- 
dustries and ship propulsion by ‘Tesla’s 


electric drive which, according to Secretary 


of the Navy Daniels’ statement, has proved 
a great success. 
But any student interested in these phe- 


nomena can repeat all the classical experi- 


ments of Tesla by inexpensive apparatus. 
For this purpose it is only necessary 
to make two slip ring connections on an 
ordinary small direct current motor’ or 
dynamo and to wind an iron ring with four. 
coils as indicated in diagram Fig. 3. No 
particular rule need be given for the wind- 
ings but it may be stated that he will get 
the best results if he will use an iron ring 
of comparatively sma!] section and wind 
it with as many turns of stout wire as prac- 
ticable. He can heavily copper plate an 
egg but he should bear in mind that Tesla’s 
ege is not as innocent as that of Columbus. 
The worst that can happen with the latter 
is that it might be,—er—over ripe! but the 


Tesla egg may explode with disastrous ef- 


fect because the copper plating 4s apt to 

be brought to a high temperature thru the 

induced currents. The sensible experi- 

menter will, therefore, first suck out the 

contents of the egg—thus satisfying both 

his appetite and thirst for knowledge. 
Besides the rotating field apparatus Mr. 
; (Continued on page 808) 
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Tune 
: 
An interesting study of the great inventor, contemplating the glass bulb of his famous wireless 
light. A full description of the invention will appear shortly in the ELECTRICAL EXPERIMENTER. 
This is the only profile photograph of Mr. Tesla in existence. It was taken specially for the 
ELECTRICAL EXPERIMENTER. ~ 
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‘SHALL dwell briefly on these extraordinary experiences, on 
account of their possible interest to students of psychology 
and physiology and also because this period of agony was of 

the greatest consequence: on my mental development and 

- subsequent labors. But it is indispensable to first relate the 
circumstances and conditions which preceded them and in which 


might. be found their 
partial explanation. 





nventions 
Nikola Tesla 


Similar observations might probably be made in cities where the 
consumption of tea is excessive. These delicious beverages super- 
excite and gradually exhaust the fine fibers of the brain. They also 
interefere seriously with arterial circulation and should be enjoyed 
all the more sparingly as their. deleterious effects are slow and 


imperceptible. Tobacco, on the other hand, is conducive to easy | 


and pleasant thinking 
and detracts from the 


From childhood 1 OYS will be boys, the world over. The Boy Tesla was no intensity and concen- 
was compelled to con- exception to the universal rule, as this, his second: auto- tration necessary to all 
centrate attention upon biographical article clearly proves. original and vigorous 


myself. This caused 
-me much suffering but, 
to my present view, it 
was. a blessing in dis- 
guise for it has taught 
me to appreciate the 
inestimable value of in- 
trospection in the pre- 


ing as well as vivid colors. 


Mr. Tesla in his own inimitable, delightful way, here paints 
with a literary artist’s brush his own intimate boyhcod in charm- 


We have often heard of Tesla, the dreamer. But if he is 
entitled to the epithet, his early boyhood certainly fails to reveal 
it. Tesla did not allow much grass to grow under his feet while 
a boy, for he assuredly was a strenuous, red-blooded youngster. 


effort of the intellect. 
Chewing gum is help- 
ful for a short while 
but. soon drains the 
glandular system and 
inficts +: irreparable 
damage, not. to speak 
of the revulsion it 


gervatione of lite. as You will wish to read all about the greatest inventor's early Proaicss, theo h ot in 
well. Aeoea means” of boyhood. It is doubly valuable because it comes from his own - small quantities is an 
achiexement. Phe pen. We promise you an interesting iwenty-minutes’ entertain- - excellent tonic, but is 
pressure of occupation ment. eS —EDITOR. toxic in its action when 


and the incessant 
stream of impressions 
pouring into our consciousness thru all the gateways of knowledge 
make modern existence hazardous in many ways. Most ‘persons 
are so absorbed in the contemplation of the outside world that 
they are wholly oblivious to what is passing on within themselves. 
The premature death of millions is primarily traceable to this 
cause. Even among those who ‘exercise caré it is a common 
mistake to avoid imaginary, and ignore the real dangers.. And 
what is true of an individual also applies, more or-less, to a people 


as a whole. Witness, in illustration, the prohibition movement. — 


A drastic, if not unconstitutional, measure is now being put thru 
in this country to Bs 
prevent the con- 
sumption. of alcohol 
and yet it is a posi- 
tive fact that coffee, 
tea, tobacco, chew- 
ing gum and other 
stimulants, which 
are freely indulged 
in even at the 
tender age, are vast- 
ly more injurious to 
the national body, 
judging from the 
number of those 
who succumb. So, 
for instance, dur- 
ing my student 
years I gathered 
from the published 
necrologues in. 
Vienna, the home of 
coffee drinkers, that 
-deaths from heart 
trouble .sometimes 


per cent of the total. 








This Photograph Shows in the Background the House in Which Mr. Tesla’s Family Resided. 
: The Edifice at the Right Is the ‘‘Real Gymnasium”? Where He Studied. The Ecclesiastic 
reached sixty-sevet Gentleman Is His Uncle, the Metropolitan of Bosnia, Who Was a Great Statesman and 
Who Thwarted‘the Designs of Austria Upon Serbia at a Critical Period. 


absorbed in larger 
| amounts, quite immate- 
rial as to whether it is taken in as whiskey or produced in the 
stomach from sugar. But it should not be overlooked that all 
these are great eliminators assisting Nature, as they do, in upholding 
her stern but just law of the survival of the fittest. Eager reform- 
ers should also be mindful of the eternal perversity of ‘mankind 
which makes the indifferent “laissez-faire” by far preferable to 
enforced .restraint. The truth about this.is that-we need stimu- 
lants to do our best work under present living conditions, and 
that we must exercise moderation and control our appetites and 
inclinations in every direction. That is what I have been doing 
3 | ' for many. years, in 
this way maintain- 
ing myself young in 
body and mind. Ab- 
stinence was not.al- 
. ways.to my liking 
ebut 1 fnd:ample 
reward in the agtee- 
able experiences 1 
am now making. 
Just in the hope of 
converting some to 
my ‘precepts and 
convictions I will 
recall one or two. 
A short time ago 
I was returning to 
my hotel. It was a 
bitter cold night, 
the ground slippery, 
and -no -taxi to be 
ehad:' Halt va-sblock 
behind me followed 
another man, evi- 
dently as anxious as 
myself to get under 


(Cont. on page 839) 
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Mr. Rogers stated 4 
antenna, in itself, did 
static or interference 
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what an advance. th: 
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effect,as 1s the case wh 
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What the. F: 


First we will mentio 
Rogers and a naval ¢ 
the writer. The. app: 
tests are shown in the 
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inductances, variable 
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Learn 


There is a wonderful opportunity right 
now for boys who like electricity. Boys 
who are ambitious and will train them- 
selves in spare time can step into positions 
just as soon as they are ready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion. 


For 27 years the International Gorrespond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
‘best—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities so great as now. 


Let the I. C.S. help you. Choose the work you like 
best inthe coupon below, then mark and mail it today. 
This doesn’t obligate you in the least, and it will bring 
you information that will start you on a successful 
career. This is your chance. Don’t let it slip by. 
Mark and mail this coupon zow, 


ween oes oes oe ee TEAR OUT HERES cme cee ses aoe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6179, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the 
position, or in the subject, before which I mark X. 


L] ELEOTRIOAL ENGINEER (C1 OHEMIOAL ENGINEER 
Lj Electrician LISALESMANSHIP 
LJ Electric Wiring Lj ADVERTISING MAN 
CL) Electric Lighting [] Window Trimmer 
Electric Car Running LJ Show Card Writer 
Heavy Electric Traction [|] Outdoor Sign Painter 
Electrical Draftsman CL] RAILROADER 
LIILLUSTRATOR 
‘§_] DESIGNER 
L!] BOOKKEEPER 
Stenographer and Typist 
Cert. Pub. Accountant 
[.] Traffic Management 
Commercial Law 
CL] GOOD ENGLISH 
LJ] STATIONARY ENGINEER 
{| CIVIL SERVICE 
LJ Railway Mail Clerk 
| Textile Overseer or Supt. 
AGRIOULTURE 
Navigator CO Spanish 
C] PoultryRaising §_| French 
{_] Automobiles LJ] Italian 


Electric Machine Designer 
Telegraph Expert 
Practical Telephony 
MEOHANIOAL ENGINEER 
Mechanica! Draftsman 
Ship Draftsman 

[} Machine Shop Practice 

CL) Toolmaker 

{].Gas Engineer: 

[] CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREWN OR ENG’R 
ARCHITECT 
Architectural Draftsman 
PLUMBING AND HEATING 

L) Sheet Metal Worker | 


Name 


Present 
Occupation 


Street 
and No. 


City Lense sari ee State 


and freight prepaid on a new 

“7 1919"RANGER’’ bicycle. Write 

” at once for our big catalog and 

special offers. Take your choice 

from 44 styles, colors and sizes in the 
famous “RANGER?’® line. 


30 DAYS FREE TRIAL 
a: 


“QP RAISE BELGIAN HARES & 


Sen HUGE PROFITS easily and pleasantly made.We 
Sesh Hane furnish stock and pay you $6,00 a pair and 
ae Re express charges for all you raise. Contract 

and book**Fortuneg in Hares’’, by mail Free, 


WATIONAL FOOD & FUR ASSOCIATION 


a Dept. 116 MILWAUKEE, WISC. 
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EXPERIMENTAL PHYSICS. 
(Continued from page 806) 


near the electroscope, we find that the elec- 
troscope discharges rapidly. The Bunsen 
flame ionizes the air very rapidly. A small 
quantity of radio-active material will dis- 
charge the electroscope very rapidly, show- 
ing that. radio-active materials have the 
ability to IONIZE the air. The larger 
the amount of radio-active material the 
faster the rate of discharge of the electro- 
scope. 
electroscope chamber, will ionize the air so 


rapidly that the leaf will fall practically 


instantaneously ! 
Experiment 113. 

A third test for the presence of most 
radio-active substances is the “Fluorescence 
Effect”’—which some of them have upon 
certain compounds, especially Zinc Sulfid. 
Any of the substances which give off alpha 
radiations (see figure 102) will cause a 
zinc sulfid. screen to- fluoresce. 
screen is observed thru a sufficiently high 
power magnifying lens, or microscope 
(say ten or fifteen diameters magnifica- 
tion), the continuous soft glow of the zinc 
sulfid seen by the naked eye becomes, on 
magnification, hundreds of tiny flashes of 
light, not unlike the sparks obtained by 
striking flint and steel together. Figure 
101 shows the Spinthariscope, which can be 
easily made by the reader. A is small 
metal tube with a hole, S, in its cap. E 
and F are lenses. C is the fluorescent 
screen on the cap of tube B. D is a small 
particle of the radio-active substance. A 
practical use of the fluorescent effect of 
alpha particles is familiar to all of us in 
the radium paints, luminous dials, et cetera. 
These compounds consist of specially pre- 
pared zinc sulfid, mixed with about 2,000 
parts of radium bromid, or a radio-active 


compound having an equivalent of alpha-: 


ray activity. Altho the period of half de- 
cay of radium itself is approximately 2,000 
years, see table 102, the luminosity of the 
compound falls off, due to the fact that the 
zinc sulfid loses its power to luminesce, but 
not because the radium gives out. Some 
specifications for luminous paint, as for 
government work, stipulate that the zinc 
sulfid and radio-active substance shall 
be mixed in such proportions that the aver- 
age useful life of the paint will be from 
8 to 10 years. : 

The discovery of radio-activity has given 
us a vast field for research and as a result 


the physicist has been able to make suba- 


tomic investigations. ‘Atoms are constantly 
exploding and shoot out as fragments, 
the alpha and beta particles. . Altho the 
energy liberated by these explosions is 
fairly large, no diminution in the weight 
of the radio-active substance has been de- 
tected after the liberation of the energy. 
J. J. Thomson computed that the disinte- 
gration of one gram of hydrogen would 
liberate sufficient energy to raise a million 
tons 300 feet. See Fig. 103. If only this 


energy could be trapt, and recent research 


shows the possibility of it, Garfield and his 
coal-house gang would lose their.job, for 
who would use ten tons of coal when one 
eram of hydrogen would give an equiva- 
lent heating value. Table 102 gives in- 


‘teresting data concerning the radio-active 


substances. In each series the first sub- 
stance gives the second on disintegration 
and the second the third, etc. The second 
column gives the kind of radiation given 
off by the respective substances and the last 
column tells how long it takes for the 


substance to disintegrate to half of the: 


original amount. This half-period means 
that after 2,000 years, for instance, one- 
half of the substance in question will have 
disintegrated. After 4,000 years, one-half 
of the remainder will have disintegrated or 
disappeared, etc., etc. The total life of 
pure Radium is computed from this law to 
be about 22,000 years. 
| (To be continued) 
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HISTORIC ELECTRIC SWITCH- 
BOARD AND DYNAMO. 
(Continued from page 778) 


field magnet type with surface wound ar- 
matures. There are quite a number of 
these generators still in existence in vari- 
ous parts of the country, and in tribute to 
their designer, it should be said that they 
perform their duty very well indeed, consid- 
ering the time at which they were. built, for 
thirty to thirty-five years in the electrical 
industry has, we might almost say, witnest 
the entire development of the whole scheme 
of electrical generation, transmission and - 
utilization of power, under the directorship 
of such men as Edison, Thomson, Houston, 
Tesla, Westinghouse and Sprague. | 

The wooden switch-board, shown in the 
photograph, contains four box-type field 
rheostats, and it is peculiar to note that they 
are mounted on the face of the board in- 
stead of in the rear, as in present day prac- 
tise—Photo by Richard Nelson. 


THE TESLA EGG OF COLUMBUS. 
(Continued from page 775) 


Tesla had other surprises for his audiences, 
which were even more wonderful. So, for 
instance, the coil on three legs, visible in 
the foreground, was used to operate wire- 
less motors, lamps and other devices, and 
the spiral coil in the background served to 
show extraordinary high potential phe- 


nomena, as streamers of great length. 


ULTRAVIOLET ENERGY AND 
ITS USE. 


By M. Luckiesh, Physicist, Nela Research 
Laboratory. | 


Since the discovery of ultraviolet rays, 
more than a century ago, their production 
and properties have been subjected to a 
great deal of investigation. However, not- 
withstanding the extensive literature on the 
subject we must agree with Sheppard, who 
says in his book on Photo-chemistry : 

“We are only at the beginning of the con- 
scious utilization of the powers of light, as 
distinct from the unconscious enjoyment of 
them.” ; : 

Owing to the many unique properties of 
these invisible rays, they are extremely val- 
uable in certain scientific investigations, 
tests, and industrial processes, and it ap-. 
pears certain, that with the progress of the 
development of sources of ultraviolet rays, 
and of media transparent to them, the use- 
fulness of ultraviolet energy will be rap- 
idly extended. The problems in which these 
amicus properties may be utilized are mani- 

old. | 

As to Sources :—There are many sources 
of ultraviolet energy, but few are powerful 
enough to be widely useful. The ideal 
source, which emits a continuous non- 
banded spectrum .of high intensity thruout 
the entire ultraviolet region, does not exist. 
Some of the sources are here ranked in 
order: magnetite arc, old mercury arc, new 
mercury arc, and carbon arc. 

The blue flame arc emits ultraviolet en- 
ergy very strongly. It is a simple matter: 
to construct an arc which will emit ultra- 
violet energy strongly, provided hand- 
control is satisfactory. An iron rod and a 
carbon rod may be employed successfully 
for the two poles, however two iron rods 
may answer the purpose very well. These 
poles may be kept cool effectively by means 
of heavy brass or copper sleeves, which 
may be wound along the iron rods as the 
latter are consumed. . 

Uses of Ultraviolet Rays :—lIonization of 
air; powerful bactericidal agent; kill germs 
in water; effect upon animal tissue to 
bronze the skin. In industrial processes 
such as acetylene and arc welding, which 
are attended by powerful ultraviolet energy, 
there is a demand for eye-protecting glasses. 
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THE ROGERS UNDERGROUND 
WIRELESS. 


(Continued from page 835) 


thusa’” at sea about 150 miles from New 
Orleans. 


Main Antenna Underground. Antenna 


(500’ composite) 
Sig Static Sig. Static 
| 400 5000 300 15 


The “Arethusa” had been trying to get 
thru. a naval despatch which could not be 
copied on elevated antenna on account of 
serious static interference. The despatch 
was taken on the underground antenna, and 
every word copied correctly. 

At 9 P. M., April 7, 1917, it was possible 
to copy signals from Tuckerton with ease, 
while static on the elevated antenna made 
it impossible to read any arc signals. 

The following results were obtained: with 
spark signals: : 

Three hundred foot wires in parallel, ten 
feet apart, a .002 m.f. condenser in series 
with primary coil of a Telefunken receiver 
to obtain 600 meters. 


Date Station \ 
; Ground | Main 
Antenna Antenna 
ae es 
Apr. 2 Point Isabel 600.7115 
Apr. 2 Tampa 1 000% 2200) 0 3000 
Apr. 2 Port. Arthur 600 150 0 3000 
Apr. 2 Pensacola 1200 20> Ost OOsgeL50 
Apr. 2 Ft. Sam Houston 150 


Of particular interest is the fact that 
when static. prevents reception on the main 
antenna, reception can be continued on the 
underground antenna. This has even been 
done during a severe lightning storm, when 
the main antenna would have been danger- 
ous without grounding. Reception is also 
directional and permits of avoiding inter- 
ference to some extent by using wire “off 
direction” of an interfering station. 

Strays: Strays are as a rule practically 
absent. Occasional loud cracks widely sep- 
arated are received. (Ed. note, This has 
since. been overcome.) These isolated 
strays, altho frequently loud, do not inter- 
fere in ‘the’ least with the reception of 
signals. On. two. occasions, strays have 
risen to an audibility. in excess of 5,000 
on these separate cracks, but even in this 
case, reception of signals, altho a little dif- 
ficult, was not interrupted. On these two 
occasions it was necessary to ground both 
of the (elevated) aérials at the main sta- 
tion. 

Considering the matter of strays, it can 
be said that on four or five occasions dur- 
ing one week, which was one marked by 
tremendous storms in the Great Lakes re- 
gion, that strays rose to an audibility in 
excess of 10,000 at the beach station. Even 
in this case, however, signals from boats 
within 100 miles and from shore stations, 
such as Ludington, Milwaukee and Mani- 
towoc, were usually readable, because the 
strays while very loud, were nowhere near 
as numerous as on the elevated aérial:; Dur- 
these periods a messenger was kept at the 
beach station to carry up messages to the 
main station, which could not receive these 
signals on account of the strays. 

There seems to be no appreciable advan- 
tage in using more than one wire—No. 12 
weather proof insulated. 

The experiments at Great Lakes confirm 
the work of the Bureau of Standards on 
the importance of adequate insulation of 
the wire. If the wires are grounded at the 
ends, it does not necessarily make much 
difference unless they are adjusted to the 
optimum wire length; but if properly ad-~ 
justed to this length, grounding of the 
Wires, either intentionally or accidentally, 
produces a diminuation of the signals, 
which, however, even with the intentional 
grounding of the two ends, still leaves them 
50% of their maximum value. Therefore, 
while the question of insulation is impor- 
tant, it does not mean that the system will 
fail entirely if the insulation becomes faulty. 


Sig. Static Sig Static . 
W.L. Aud Aud Aud Aud 


out quietly at the other end. 
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ELECTRICAL EXPERIMENTER 


MY INVENTIONS. 
(Continued from page 776) 


cover. Suddenly my legs went up in the 
air. In the same instant there was a flash 
in my brain, the nerves responded, the mus- 
cles contracted, I swung thru 180 degrees 
and landed on my hands. I resumed my 
walk as tho nothing had happened when 
the stranger caught up with me. “How 
old are you?” he asked, surveying me criti- 
cally. “Oh, about fifty-nine,” I replied. 
“What. of -it?” . “Well,” said he, “I have 
seen a cat do this but never.a man.” About 
a_month.since I wanted to order new eye- 
glasses and went to an oculist who’ put me 
thru the usual tests. He lookt-at- me in- 
creduously as I read off. with--ease. the 
smallest print at considerable distance. But 
when I told him that I was past sixty he 
gasped .in astonishment. Friends of mine 
often .remark: that my suits fit me like 
gloves: but they do not know that all my 
clothing is made to measurements which 
were taken nearly 35 years ago and never 
changed. During this same period my 
weight has not varied one pound. 

In this connection I may tell a funny 
story. One evening, in the winter of 1885, 
Mr, Edison, Edward H. Johnson, the Presi- 
dent of the Edison Illuminating Company, 
Mr. Batchellor, Manager of the works, and 
myself entered a little place opposite 65 
Fifth Avenue where the offices’ of the 
company were located. Someone suggested 
guessing weights and I was induced to step 
on a scale. Edison felt me all over and 


‘said: “Tesla weighs 152 Ibs. to an ounce,” 


and he guest it exactly. Stript I weighed 
142 Ibs. and that is still my weight. I 
whispered to Mr. Johnson: “How is it 
possible that Edison could guess my weight 
so closely?” “Well,” he said, lowering his 
voice, “I will tell you, confidentially, but 
you must not say anything. He was em- 
ployed for a long time in a Chicago slaugh- 
ter-house where he weighed thousands of 
hogs every day! That’s why.” My ‘friend, 
the Hon. Chauncey M. Depew, tells of an 
Englishman on whom he sprung one of his 
original anecdotes and who listened with a 
puzzled expression but—a year later— 
laughed out loud. : I will frankly confess it 
took me longer. than that to appreciate 
Johnson’s joke. . | ens et eee 

Now, my well being is simply the résutlt 
of a careful and measured mode of living 
and perhaps the most astonishing thing is 
that three times in my youth I was rendéred 
by illness a hopeless physical wreck ‘and 
given up by physicians. More than this, 
thru-ignorance and lightheartedness, I got 
into all sorts of difficulties, dangers and 


scrapes from which I éxtricated myself as _ 


by enchantment. I was almost drowned a 
dozen times; was nearly boiled alive and 
just mist being cremated. I was entombed, 
lost and frozen. ‘I had hair-breadth -eés_ 
capes from mad dogs, hogs, and other wild 


animals. I past thru dreadful diseases and — 


met with all kinds of odd mishaps and that 
I am hale and hearty today seems like a 
miracle. But as I recall these incidents to 
my mind I feel convinced that my preser- 
vation was not altogether accidental. 

An inventor’s endeavor is essentially life- 
saving. Whether he harnesses forces, im- 
proves devices, or provides new comforts 
and conveniences, he is adding to the safety 
of our existence. He is also better qualified 
than the average individual to protect him- 
self in peril, for he is observant and re- 
sourceful. If I had no other evidence that 
I was, in a measure, possest of such qual- 
ities 1 would.find it in these personal ex- 
periences. The reader will be able to judge 
for himself if I mention one or two in- 
stances. On one occasion, when about 14 
years old, I wanted to scare some friends 
who were bathing with me. My plan was to 
dive under a long floating structure and slip 
Swimming 
and diving came to me as naturally as to a 
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Be A CERTIFICATED 


ELECTRICIAN 


THIS IS YOUR 
CHANCE OF A LIFE TIME 


I am Chief Engineer of the great 
Chicago Engineering Works. I am in close 
official touch with the electrical world. I 
know how badly we need trained electri- 
clans who can take charge of important 
work as experts. Right now there is such 
a need for executive electricians that I am 
making a special effort to help meet the 
demand. I am publishing this special an- 
nouncement to secure a certain number of 
ambitious men whom I will personally 
train by mail for the wonderful oppor- 
tunities that are open. 


I! WILL MAKE YOU 


a Trained Electrician 


I don’t care how young or old you are, 
just as long as you can read and writé and 
have a spark of ambition. I don’t care 
where you live or what you do. I don’t 
care if you don’t know a blessed thing 


about electricity.. Just give me a little of 
_ your spare time for a short period and I'll 


show you the quick way to success in 
electricity. “You can qualify to earn $36 
to $100 a week with opportunities for 
greater. earnings. 


“ Train You by Mail! 


Your spare time will do. No interfer- 
ence with your regular duties. I under- 
stand just what you must know and I 
have devised a wonderful way of instruct- 
ing by mail. I positively guarantee your 


satisfaction, 
ca. Wonderful 


| eC Cc Electrical 


Outfit 
Absolutely free. 


Not a penny cost to 
you now or later. To those who act at 
once I will give a wonderful set of Elec- 
trical Equipment with. my compliments. 
Write me at once. I have only a limited 
number of sets to be given free, Drop 
me a post card or letter. 


Write! You will have to act quick to 


/ °* get in on this opportunity. 
Write me today for full particulars, 
me a post card. Write Now. 


CHIEF ENGINEER COOKE, 
Chicago Engineering Works, 
Dept. 523 


Street, 





Drop 


441 Cass Chicago, Illinois 
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[BE A BOY CHEMIST 


Test water, foods and other things you use and 


wear. Make soap, ink, dye; fire-proof cloth and 
wood, and work hundreds of useful, fascinating 
+ experiments just like a real chemist. Perform 
weird, puzzling tricks of chemical magic. You 
can, with “‘CHEMCRAFT’’. Outfits contain all 
chemicals and laboratory supplies to work each ex- 


periment: many times; also a Manual of Instruc- 
tion. “‘CHHMCRAFT”’ is absolutely harmless; 
made by a practical chemist and is scientifically 


correct. 
Chemcraft No. !—${.50 
West of Mississippi River and in Canada—$2.00 
hemcraft No. 2—$3.00 
West of Mississippi River and in Canada—$3.50 
Chemcraft No, 3—$5.00 
West of Mississippi River and in Canada—$6.00 
Be sure you get ‘“‘CHEMCRAFT,”’ the original 
and most complete and scientific chemical outfit. 
Ask for it by name at your Toy Store, or send 
price and we will deliver direct prepaid. 


THE PORTER CHEMICAL CO. 
Industrial Bldg., W. Washington St. 
Hagerstown ~ Maryland 


House Lighting Plants 
A 2 $225 to $2100 


Write for Catalog, giving 
name of your electrical deal- 
er. Agents Wanted. 


all gizes. Battery Chargers 
and Motor Generator Sets, 
$25. to $120. Hydro-Electric 
Generators. Which catalog 
do you want? 

SPECIAL—Holtzer-Cabot 110 
Volt Hand Generators, while 
they last, only $5. Order from 

ee this ad. af 

WATSON ELECTRIC CO., Dept. 13, Gas Bldg. Chicago. 


SOLDIERS, CADETS & MILITARY SCHOOLS 
ATTENTION 
i ipes— i I Green (Reg. 

Service Stripes—Gold, Silver, Red, Blue & ( i B? er Stripe 
Gold & Silver Stars—Metal or Embroidered (Reg.) 25c Each 
Over-seas Caps—Wool (Army Reg.)-————-—-———~—— 1.00 Each 
cu beesings i Mateo, be Suck, Bo bectates” S1-7e Br 
ings—Li olor O. D. Du . » > ° 
Semaphore Flags. 14x14 inches, Red’& White Bunting 75c pr. 
Special Caps, Uniforms, Belts and Insignia. Camping and 
Hiking equipment, Cadet, Military School and Boy Scout 

supplies. : ; ‘ 
Above sent, postpaid, upon receipt of price. Kindly 
mention name of school, organization or branch of Service. 
Cadet Equipment Co., 727 Tinton Ave.. New York City 


<i. BIG BUNCH OF FUN Cc 
Seaeeca I New Airship Game with 

6 bE NBS Crack Honea sil men 1 Chie 

2 Pen A hes Dip-se-i -la, 1 Set Dominoes, 


12 Other Games, 19 Lessons in 
Magic,.12.Money Making Secrets, 

















Girls, 3 Puzzles, & New Ford Joke 
Book, All for 10c with large Cata- 
logue. 

~ Dept. 72 


American Toy Co., Lowell, Mass., U. S. A. 
Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. | 
1500 Times Bldg. New York City 


BIG PROFITS 


for you in HB Battery Charging 


Others clear $100 to $200 a month extra 
profit. So can you. Write, for particu- 
lars or send $15 first payment for ; 
HB 500 watt Charger on trial under fi 
absolute money-back guarantee, A#ge 

Balance in 9. monthly payments %& 
of $20 each. Norisk. Order today. 


Hobart Brothers Company; 
Box 3E, Troy, Ohio. 


. KUL. FOLLOWS ‘T. 
If you play quaint, d Hawaii ic tA Z28 
Bee ae ouuaiay Grenmy Hevallian music: €6/ ] 
wanted everywhere. We teach by mail 20 ig 57 Pao 
4) - 



























simple lessons; give you free a genuine 
} Hawaiian Ukulele, music, everything— 
4 noextras. Ask us to send the story 

of Hawaiian music. You will love it. /»\° 
No obligation—absolutely free. ais 


The Hawaiian Institute of Music 
1400 Broadway, Suite 1103, NewYork 





Dynamos, Motors - 


Wireless Code, 18 Pictures Pretty . 
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duck and I was confident that I could per- 
form the feat. Accordingly I plunged into 
the water and, when out of view, turned 
around and proceeded rapidly towards the 
opposite side. Thinking that I was safely 
beyond the structure, I rose to the surface 
but to my dismay struck a beam. Of course, 
I quickly dived and forged ahead with rapid 
strokes until my breath was beginning to 
give out. Rising for the second time, my 
head came again in contact with a beam. 
Now I was becoming desperate. However, 
summoning all my energy, I made a third 
frantic attempt but the result was the same. 
The torture of supprest breathing was get- 
ting unendurable, my brain was reeling and 
I felt myself sinking. At that moment, when 
my situation seemed absolutely hopeless, I 
experienced one of those flashes of light 
and the structure above me appeared before 
my vision. I either discerned or guest that 
there was a little space between the surface 
of the water and the boards resting on the 
beams and, with consciousness nearly gone, 


I floated up, prest my mouth close to the 


planks and managed to inhale a little air, 
unfortunately mingled with a spray of 
water which nearly choked me. Several 
times I repeated this procedure as in a 
dream until my heart, which was racing at 
a terrible rate, quieted down and I gained 
composure. After that I made a number 
of unsuccessful dives, having completely 
lost the sense of direction, but finally suc- 
ceeded in getting out of the trap when my 
friends had already given me up and were 
fishing for my body. ? 


That bathing season was spoiled for me 
thru recklessness but I soon forgot the 
lesson and only two years later I fell into 
a worse predicament. There was-a large 
flour mill with a dam across the river near 
the city where I was studying at that time. 
As a rule the height of the water was only 
two or three inches above the dam and to 
swim out to it was a sport not very dan- 


_gerous in which I often indulged. One day 


I went alone’ to the river to enjoy myself 
as usual. When I was a short distance 
from the masonry, however, I. was horrified 
to observe that the water had risen and 
was carrying me along swiftly. I tried to 


get away but it was too late. Luckily, tho, 


I saved myself from being swept over by 
taking hold of the wall with both hands. 
The pressure against my chest was great 
and I was barely able to keep my head 
above the surface. Nota soul was in sight 
and my voice was lost in the roar of the 
fall. Slowly and gradually I became ex- 
hausted and unable to withstand the strain 
longer. Just as Iwas about to let go, to 
be dashed against the rocks below, I saw 
in a flash of light a familiar diagram illus- 
trating the hydraulic principle that the pres- 
sure of a fluid in motion is proportionate 
to the area exposed, and automatically I 


turned on my left side. As if by magic 


the pressure was reduced and I found it 
comparatively easy in that position to resist 
the force of the stream. But the danger 
still. confronted me. I knew that sooner 
or later I would be carried down, as it was 
not possible for any help to reach me in 
time, even if I attracted attention. JI am 
ambidextrous now but then I was left- 
handed and had comparatively little strength 
in my right arm. For this reason I did not 
dare to turn on the other side to rest and 
nothing remained but to slowly push my 
body along the dam. I had to get away 
from the mill towards which my face was 
turned as the current there was much 
swifter and deeper. It was a long and pain- 
ful ordeal and I came near ‘to failing at 
its very end for I was confronted with a 
depression in the masonry. I managed to 
get over with the last ounce of my force 
and fell in a swoon when I reached the 
bank, where I was found. I had torn 
virtually all the skin from my left side and 
it took several weeks before the fever sub- 
sided and I was well. These are only two 
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HEL-MET THE KAISER 


Send one to your boy in camp; 
all the boys will want them. 
Anyone against the Kaiser or 
Germany should wear this pin. 
Same size as picture. Handsome 
metal, black letters. Will wear 
for years. Men and women wear 
them — causes laughter wherever 


seen. 
Price 10 Cents 


: is a little instrument that fits into th t 

: wee one or : ahs can use it. iN EVER 
“Page book on Ventrilo 

with the VENTRILO for TEN Cents, oo 82 


NEW FORD JOKE BOOK 1919 


All the latest jokes on the Ford auto. Hundreds of them, 


and all good ones. Spring a new one on your neighbors. 


Carge book with colored cover 
—=>.. by mail, 10c. 
f : 353 = 
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Devil Resigns to the Kaiser 


Everyone who reads this book is wild 
over it. Contains the following:— 
The Kaiser’s Dream, A Letter from 
the Devil to the Kaiser, Kaiser’s 
Prayer, How Satan Resigns to the 
King of Devils, The Kaiser, etc. 
Many other stories, jokes, etc., about 
cne German Emperor. Book mailed 
10 cents, postage 2 cents extra. 


ROGEN X-RAY 


Price 
10 Cents 


: HERE, BOYS, is 
' =—<<SS_ just what. you want. 

With this instrument you can 
apparently see through clothes, see the 
ones in your fingers. Think of the fun you 


My 
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can have with it. Sample, by mail, TEN CENTS, 


SKULL RING 


Here is a handsome, up-to-date 
Ring, representing a Skull and 
Cross-bones. Has stones in the 
eyes and looks something fright- 

Women won’t like it, but 
for men or boys it is a great 
novelty. Sample, by mail, (5c. 


Gee! What a Wad! 


This is STAGE MONEY 


Looks like the GBNUINB 
STUFF. Some Green backs and: 
some Yellow backs. Create a 
BIG sensation among your 
friends. The girls will all be 
after you when they see ‘1e wad. 
BIG roll of 15 pieces by mail, 
{0 cents. 


Boys Own Toy Maker 
and Nine Other Books for 10c 


Tells how to make a Telephone, 
Magic Lantern, Kites, Sail Boat, 
Stilts, Electric Telegraph, Pop Gun, 
Red Fire, Galvanic Battery and many 
other things. This ‘book, with nine 
other interesting books, mailed for {0c. 


== ENCHANTED BARREL 


m1 The Most Wonderful Pocket Trick Made 
CHANGE A CENT INTO A DIME 


Ask your friend to drop a dime in the barrel. 
When he takes it out, Behold! It is a CENT. 
You make 9 cents every time you fool them. 
Never fails. They cannot get on to it. 10c 
Sample barrel, with directions, only.... Cc 


Any three of the above articles for 25¢ 
or any six for 50c — 


Sree 





| 250 EAST / 
Royal Novelty Co. SOUTH NORWALK CONN. 











osition 
Prepare for a permanent position. Railway 


Traffic Inspectors -are always in line for ad- 
vancement. No age limit—only common school 





iat Railway Traffic Inspector safeguards the lives of 
iets the public and protects his company’s interests— 
fer @0 important position. He’s paid: to travel and 
meen, Observe. Works only with railroad officials— 
meas, that’s why he’s bound to gain a position of trust. 

aS o, Hundreds needed right now-—thousands later. Study 

oe for only three months— we'll arrange for the 
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of many instances but they may be sufficient 
to show that had it not been for the in- 
ventor’s instinct I would not have lived to 


tell this tale. . 


Interested people have often asked me. 
how and when I began to invent. This I 
can only answer from my present recollec- 
tion in the light of which the first attempt 
I recall was rather ambitious for it involved 
the invention of an apparatus and a method. 


In the former I was anticipated but the 
latter was original. It happened in this 
way. One of my playmates had come into 
the possession of a hook and fishing-tackle 
which created quite an excitement in the 
village, and the next morning. all started 
out to catch frogs. I was left alone and 
deserted owing to.a quarrel with this boy. 
I had never seen a real hook and pictured 


“it as something wonderful, endowed with 


peculiar qualities, and was despairing not 


to be one of the party. Urged by necessity, © 


I somehow got hold of a piece of soft iron 
wire, hammered the end to a sharp point 
between two stones, bent it into shape, and 
fastened it to a strong string. I then cut a 
rod, gathered some bait, and went down to 
the brook where there were frogs in abun- 
dance. But I could not catch any and was 
almost discouraged when it occurred to me 


to dangle the empty hook in front of a 


frog sitting on a stump. At first he col- 
lapsed but by and by his eyes bulged out 
and became bloodsnot, he swelled to twice 
his normal size and made a vicious snap 
at the hook. Immediately I pulled him up. 
I tried the same thing again and again 
and the method proved’ infallible. When 
my comrades, who in spite of their fine 
outfit had caught nothing, came to me they 
were green with envy. For a long time I 
kept my secret and enjoyed the monopoly 
but finally yielded to the spirit of Christ- 
mas. Every boy could then do the same 
and the following summer brought disaster 
to the frogs. 

In my next attempt I seem to have acted 
under the first instinctive impulse which 
later dominated me—to harness the en- 
ergies of nature to the service of man. I 
did this thru the medium of May-bugs— 
or June-bugs as they are called in America 
—which were a veritable pest in that coun-. 
try and sometimes broke the branches of 
trees by the sheer weight of their bodies. 
The bushes were black with them. I would 
attach as many as four of them to a cross- 
piece, rotably arranged on a thin spindle, 
and transmit the motion of the same to a 
large disc and so derive considerable “pow- 
er.” These creatures were remarkably 
efficient, for once they were started they 
had no sense to stop and continued whirling 
for hours and hours and the hotter it was 
the harder they worked. All went well 
until a strange boy came to the place. He 
‘was the ‘son of a retired officer in the © 
Austrian Army. That urchin ate May-bugs 
alive and enjoyed them as tho they were 
the finest blue-point oysters. That disgust- 
ing sight terminated my endeavors in this - 
promising field and I have never since been 
able to touch a May-bug or any other in- 
sect for that matter. 

After that, I believe, I undertook to take 
apart and assemble the clocks of my grand- 
father. In the former operation I was al-. 
ways successful but often failed in the 
latter. So it came that he brought my work 
to a sudden halt in a manner not too deli- 
cate and it took thirty years before I 
tackled another clockwork again. Shortly 
thereafter I went into the manufacture of 
a kind of pop-gun which comprised a hol- 
low tube, a piston, and two plugs of hemp. 
When firing the gun, the piston was prest 
against the stomach and the tus: was 
pushed back quickly with both hands. The 
air between the plugs was comprest and 
raised to high temperature and one of them 
was expelled with a loud report. The art 
consisted in selecting a tube of the proper 
taper from the hollow stalks which were 

(Continued on page 843) 
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Moving Picture Machine 


A REAL moving pic- 
ture machine that a, : 
uses the same films as the | : 
big movie theaters all | | 
over the country and you 
can get it absolutely free : 
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with a box of film besides, 


Have a movie show right in your own home. Entertain-your - 
friends and relatives. Charge admission and make easy spend- 
Ing money. You never had a chance like this before and it may 
_ not be repeated again. Send your name on the coupon NOW! 





post card will do—but you must do 
you 12 beautifully colored patriotic 











Ta Mr. Movie Man 
Dept 7443 -180 N. Wabash Ave., Chicago 
Y want t@ get a Moving Picture Machine 


Send This Cou pon 
is @ _— _ REE by your easy plan. Please send me the 
Patriotic Pictures and full details of your 


Don’t wait another minute, It may be / Big Offer. 
too late if you wait. Send your name 
on a postal card if you want to— 7 
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but do it right now—-AT ONCE! / | 
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The House of Taylor 


. HOTEL MARTINIQUE 


BROADWAY, 33D STREET, NEW YORK 
One Block from Pennsylvania Station. 





Equally Convenient for 
Amusements, Shopping or Business 


157 Pleasant Rooms, with Private Bath, 
$2.50 PER DAY... 


257 Excellent Rooms, with Private Bath, 
facing street, southern exposure, 
$3.00 PER DAY. 

Also Attractive Rooms from $1.50. 

The Restaurant Prices Are Most Moderate. 










400 Baths 
600 Rooms 






1-50. H. P. Motor $4.00 complete as shown 


If you are in need of a small motor for experimental purposes, this is your 
chance to get one at a very low price. Wound for 110 volt A. GC. or D.C. Built 
exactly the same as a large motor ; twenty-two section commutator, laminated 
field and armature construction, drum wound armature. 


We have only a limited quantity to offer at this price which means that you 
must act quick if you wish to secure one at this low price. 


_BODINE ELECTRIC COMPANY 





































































































































March, 1919 : _ ELECTRICAL EXPERIMENTER 843 


MY INVENTIONS & greater impression than myself, I was 


carried on the shoulders and was the hero 
(Continued from page 841) of the day. 


f ak Upon settling in the city I began a four- 
did very well with that gu Dut my activities years’ course in the so-called Normal School 
interfered with the window panes in our preparatory to my studies at. the College 
house and met with painful discourage- or Keal-Gymnasium. During this period my 
ment. If I remember rightly, _I then boyish efforts and exploits, as well as 
took to carving swords from pieces of troubles, continued. Among other things I 
furniture which I could conveniently obtain. attained the unique distinction of champion 
At that time I was under the sway of the) crow catcher an the country. My method 
Serbian national poetry and full of admira- of procedure was extremely simple. 1 
tion for the feats of the heroes. . I used would go in the forest, hide in the bushes, 
to spend hours in mowing down my enemies and imitate the call of the bird. Usually 
in the form of corn-stalks which ruined the I would get several answers and in a short | 
crops and netted me several spankings from while a crow would flutter down into the 
my mother. Moreover these were not of. shrubbery near me. After that all I needed 
the formal kind but the genuine article. to do was’ to throw a piece of cardboard 
I had all this and more behind me before to detract its attention, jump up and grab 
was six years old and had past thru one it before it could extricate itself from the 
year of elementary schooi in the village of | undergrowth. In this way I would capture 
Smiljan where I was born. At this junc- as many as I desired. But on one occasion 
ture we moved to the little city of Gospic something occurred which made me respect 
nearby. This change of residence was like them. I had caught a fine pair of birds 
a calamity to me. It almost broke my heart and was returning home with a friend. 
to part from our pigeons, chickens and When we left the forest, thousands of crows 
sheep, and our magnificent flock of geese had gathered making a frightful racket. 
which used to rise to the clouds in the Ina few minutes they rose in pursuit and 
morning and return from the feeding soon enveloped us. _ The fun lasted until all - 
grounds at sundown in battle formation, so of a sudden I received a blow on the back 
perfect that it would have put a squadron of my head which knocked4me down. Then 
of the best aviators of the present day to they attacked me viciously. I was com- 
shame. In our new house J] was but a pelled to release the two birds and was 
prisoner, watching the strange people I saw glad to join my friend who had taken 
thru the window blinds. My bashfulness refuge in a cave. 
was such that I would rather have faced In the schoolroom there were a few me- 
a roaring lion than one of the city dudes chanical models which interested me and 
who strolled about. But my hardest trial turned my attention to water turbines. I 
came on Sunday when I had to dress up constructed many of these and found great 
and attend the service. There I met with pleasure in operating them. How extra- 
an accident, the mere thought of which ordinary was my life an incident may il- 
made my blood curdl€like sour milk for lustrate. My uncle had no use for. this 
years afterwards. It was my second ad- kind of pastime and more than once re- 
venture in a church. Not long before I was ‘buked me. I was fascinated by a descrip- 
entombed for a night in an old chapel on an . tion of Niagara Falls I had perused, and 
inaccessible mountain which was visited pictured in my imagination a big wheel run 
only once a year. It was an awful experi- by the Falls. I told my uncle that I would 
ence, but this one was worse. There wasa go to America and carry out this scheme. 
wealthy lady in town, a good but pompous Thirty years later I saw my ideas carried 
woman, who used to come to the church out at Niagara and marveled at the un- 
gorgeously painted up and attired with an fathomable mystery of the mind. 
enormous train and attendants. One Sun- I made all kinds of other contrivances 
day I had just finished ringing the bell in ang contraptions but among these the ar- 
the belfry and rushed downstairs when this balists I produced were the best. My 
grand dame was sweeping out and [ arrows, when shot, disappeared from sight 
jumped on her train. It fore Of withea vind’ at close range traversed a plank of 
Tipping noise which sounded like a salvo pine one inch thick. Thru the continuous 
of musketry fired by raw recruits. My tightening of the bows I developed skin on 
father was livid with rage. He Save me my stomach very much like that.of a croco- 
a gentle slap on the cheek, the only cor- ie and T am often wondering whether it 
poral punishment he ever administered to j, due to this exercise that I am able even 
me but I almost feel it now. The embar- how to digest cobble-stones! Nor can I 
rassment and confusion that followed are “Pass in silence my performances with the 
indescribable. I was Practically ostracised sling which would have enabled me to give 
until something else happened which re- a stunning exhibit at the Hippodrome. And 
deemed me in the estimation of the com- now I will tell of one of my feats with this 
munity, antique implement of war which will strain 
An enterprising young merchant had or- to the utmost the credulity of the reader. 
ganized a fire department. A new fire en- I was pr acticing while walking with my 
gine was purchased, uniforms provided and uncle along the river. The sun was setting, 
the men drilled for service and parade, the trout were playful and from time to 
The engine was, in reality, a pump to be time one would shoot up into the air, its 
worked by sixteen men and was beautifully glistening body sharply defined against a 
painted red and black, One afternoon the projecting rock beyond, Of course any 
official trial was prepared for and the ma- boy might have hit a fish under these pro- 
chine was transported to the river. The  Pitious conditions but I undertook a much 
entire population turned out to Witness the more difficult task and I foretold to my 
great spectacle. When all the spéeches and uncle, to the minutest - detail, what I in- 
ceremonies were concluded, the command tended doing. I was to hurl a stone to 
was given to pump, but not a drop of water meet the fish, press its body against the 
came from the nozzle. The professors and rock, and cut it in two. It was no sooner 
experts tried in vain to locate the*trouble. said than done. My uncle looked at me 
The fizzle was complete when I arrived at almost scared out of his wits and ex- 
the scene. My knowledge of the mechan- claimed Vade retro Satanas !”? and it was 
ism was nil and I knew next to nothing a few days before he spoke to me again. , 
of air pressure, but instinctively I felt for Other records, however great, will be Home Study Department (Special Preliminary - Home 
the suction hose in the water and found eclipsed bute feel that I could peacefully Study Course for those who cannot at first come to 
that it had collapsed. When I waded in rest on my laurels for a thousand years. sw aulce) 
ine river fae oes it up HG Wane (In the April issue Mr. Tesla wil] Gea NAMB Seon Oe tteeeewes siete neice ers ines 
ae A ee ey on ney eee Fae pane s 4 scribe in detail how he conceived one of his | ADDRESS 
thru the streets of Syracuse and. shouting Most important and far reaching INVENTIONS : CITY 
Eureka at the top of his voice did not make “The Rotary Magnetic Field.”—Editor.) 





























He’s Winning! 
Because He Followed His BENT. 


Age 28—Salary $2500 a year—General 
Manager of the Company—his own boss— 
Owns his home—married and happy and 
prosperous—there’s the success of Wal- 
lace H. Rohrschneider, Genera] Manager 
and Secretary and Treasurer of the Hust- 
isford Light, Power and Manufacturing 
Company of Hustisford, Wisconsin. 


“I followed my bent,” says: Mr. Rohrschneider. 
That’s all, “I followed my bent.”’ In these crisp 
words he sums up his success. Young—unknown— 
of humble birth—reared on the farm and deprived 
of scholastic advantages, he entered this school in 
1907 and took up the study of Electricity. And 
today—at 28—in the work he felt he was fitted for 
—he’s well on the road to Success. Simply because 
he answered his instincts. Simply because he fol- 
lowed his bent. 


Is Electricity YOUR “BENT???2 


If it is—if you like to tinker with dry cells—if 
you like to experiment with “wireless”—if you’re 
keen for the columns of “How To Make It” and 
each new edition of Electrical Experimenter is a 
fresh revelation to you—then tackle the job in 
earnest. Study electricity. Make a real start. 
And do it now right on the eve of the big coming 
era of reconstruction when thousands of trained 


electrical experts will be needed at home and 
abroad. 


Earn While You Learn. If You Wish—1% day of 
classes—l4 day of paid employment—that is the 
basis of our “Earn-While-You-Learn”’ plan. 


Hundreds of young men of ambition are taking 
advantage of the opportunities afforded by -elec- 
tricity to insure for themselves a sound, successful 
future. Why not decide now to join them? Why 
not take the first step today? Filling out and mail- 
ing this coupon will help you decide. Do it now 
and get the facts. No obligation whatever. 


Spring Term Opens April {st 





—~ — = — Tear Out Here— — — -- ' _ 


SCHOOL OF ENGINEERING OF MILWAUKEE 


““America’s Most Democratic Electrical Institute’’ 
79-373 Broadway, Milwaukee, Wis. 


Without obligating me, please send me catalog and tell 
me how I can qualify in the subject I have checked below: 
[] Electrical Engineering [ ] Electrotechnician 


[] Electrician 
Six Months’ Trade Course 


Electrical Trouble and Lineman 

Electrical Meterman 

Electrical: Wireman ~ 

Motor and Generator Repairman (Course includes 
Armature and Transformer Winding) 

Telephone Trouble and Repairman 

Electrical Draftsman 
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You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
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Try This Wonderful New 


YIOLET-RAY 


| Machine—10 Days Free! 


OW in -your own home you can have wonderful Violet-Ray treatments ex- 
actly as are given by eminent physicians and beauty specialists throughout 
the country. Now you can rid yourself of headaches, catarrh, constipation, 

eczema, insomnia, lumbago, nervousness. Relieve your pain from neuritis, rheu- 
matism, and other disturbances. Multiply your bodily health, vitalize your 
nerves, double or treble your energy by using Violet-Rays. Sleep better, increase 


your strength, and improve your appetite and digestion. Soothe your nerves, 
reduce or increase your flesh. Tone and strengthen the entire system. Beautity 
your complexion! All with. Violet Rays! . : 


- The wonderful Violetta is not a Vi- 
Not | Vibrator brator. It is not a machine that con- 

tracts the muscles—it does not shock, 
it does not pound the muscles—it is absolutely painless. Violet-Rays adminis- 


tered by the Violetta are wonderful even for infants! Relieve pain and suffering 
in every part of the body. Simple tests 

prove that Violet-Rays pass completely 

through every part of the body, stimulat- 

ing every cell and organ. It is electricity 

us Me in its highest remedial form. 


DZ) Treat Yourself at Home 


Here is a partial list of ailments treated 


successfully, with the Violetta, Violet-Ray 
Machine. 


‘Asthma Earache Obesity 


Barbers’ Itch 
Boils 
Blackheads 
Bunions 
Callous 


Eczema 

Eye Disease 
Falling Hair 
Hay Fever 
Headache 


Pains 
Paralysis 
Piles 
Pimples 
Pyorrhea 
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What Physicians and 
Users Say 


Trixie Friganza, well known actress, says: ‘‘Cheerfully 
will I add my praise for Violetta. It’s the best ‘pain 
chaser’ and ‘soother’ I’ve had the good fortune to 
find. It’; WONDERFUL. It cured my brother of 
neuritis. As for myself I use it for facial treatments 
and general massage. I cannot say too much for it.’’ 
Dr. Bert H. Rice, of Vinton, Iowa, says: ‘“‘I have 
good results with the Violetta High Frequency In- 
strument in all cases of neuralgia. Almost instant 
relief in Facial Neuralgia.’’ 


K. L. Allen, D. C., 205 Boone National Building, 
Boone, Iowa, says: ‘“‘I have had very good results 
with the application of High Frequency. Current in 
cases of Paralysis, Rheumatism and Neuritis, and 
think it a great help in Urugless healing.’’ 

Dr. Daniels, Lisbon, North Dakota, says: ‘Have 
used the VIOLETTA in such cases as Goitre, Bron- 
chitis, Pleurisy, Neuritis, Neuralgia, and Lumbago, 
and find it very beneficial. In fact, I would not be 
without it in my office.”’ 


Catarrh Goitre | Rheumatism Frank Borzone, Seattle, Wash., says: ‘‘I purchased 
Chilblains - Insomnia Skin Diseases the VIOLETTA for my wife who was suffering from 
Colds Lumbago Sore Throat an acute attack of Sciatica. From the very first 


Gorns? = Nervousness Sprains treatment it induced peaceful rest and she is entirely 
Constipation Neuralgia Tonsilitis well now.” 


Dandruff Neuritis Whooping Cough 


Deafness 
Write today 
without fail. 
Mail coupon or 
Ey just a post 


BLEADON-DUN CO., 
cand: Let ‘us 


Dept. 2B, 11-17 So. Desplaines St., Chicago, III. 
PI d £ Boole HOD ) T el 32-page beautifully illustrated free book, describing the Violetta in detail. Read the 
ease send me your iree book afl ayS ifla amazing phenomena produced by Violet-Ray High frequency current. Why it pro- 
ff Wiol Wanlet Wes chi duces stimulation and sedation. How to give spinal treatments with the Violetta, 
otter on Violetta Violet-hay Macnine. how to treat various ailments, including nervous troubles, rheumatism, obesity, hay- 
fever, skin treatments, facial treatments. Note low price direct to you from our own 
laboratories. Note the amazingly superior construction of the Violetta in every de- 
Parapet ns cade A ores ew Ls tail. Mail coupon or postal right now before you turn this page. Violet-Rays will 
double your energy, will increase your life, will remove your pains and aches. Address 


BLEADON-DUN CO., Dept. 2-B, 11-17 So. Desplaines St., Chicago, Ill. 
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be answered: 


The “Oracle” is for the sole benefi 
the benefit of all, but only matter of su 


1. Only three questions can be submitted to 
9, Only one side of sheet to be written on; 
penciled matter considered. 
8. Sketches, diagrams, e 
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; : be answered by mail free of ‘charge. 
4, If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. If the questions entail considerable 


research work or intricate calculations a special rate will be charge 


are answered. 





COLLINS-SANCHEZ HIGH FRE- 
QUENCY 3-INCH SPARK 
APPARATUS. 


(983) George Litty, West Phila, Pa., 
inquires : 

Q. 1. In the November, 1915, issue of 
the ELECTRICAL EXPERIMENTER you. publisht 
an article on “High Frequency Currents 
and Apparata,’” by H. Winfield Secor. Fig. 
2 shows the circuit of a Collins-Sanchez 
high frequency circuit. I would like to 
have the following questions answered in 
the “Oracle”: \ 

' (1) The resistance of the magnet coil 
and how to construct it. 






Prim. Coil § turns #14 
D.C.C. or enameled 1149. _ 
wire €0Ch TU Spoced ~~... 
#702 apart 

Sec. coil of 40 layers of #53 
Ba 5. enameled wire with ae™ 
layer of 4-r0! waxed 
pqoer berweer, 
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All windings encased in box filled with 
porattin and beeswax 
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This High Frequency Coil Operates on 110 
Volts A. C. or D. C. It Produces a 3” Flam- 
ing High Frequency Spark. The Interrupter 
Coil Has an Iron Wire Core 54” Diameter by 
317.” Long, Wound with a Coil 214.” Long of 
No. 28 D. C. C. Magnet Wire. Outer Diam- 
eter of Coil 134”. Vibrator Fitted with Vy” 
Diameter Silver Contacts. Condenser 50 
Sheets of Tinfoil 214” x 314”, Placed between 
Mica Sheets 6 ee and Measuring 
, y Vb. 


(2) The capacity of the condenser. 

(3) The size of the Oudin coil. ; 

A. 1. We give herewith diagram of the 
Collins-Sanchez high frequency apparata, 
including the dimensions of the interrupter 
magnet, the condenser, and the proportions 
of the Oudin high frequency coil, the latter 
being best encased in a wax mould thoroly 
surrounding it. 
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10,000 METER LOOSE COUPLER. 

(984) Paul H. Gebser, Roseville, P. T. 
Cal:, writes for data on a 10,000 meter 
loose coupler. 

A. 1. We give below data regarding the 
construction of a loose coupler for 10,000 
meters: 

Primary, 8 x 12” wound full No. 24s. c. ¢. 
wire. 
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ODD PHOTOS WANTED AT 
$1.00 EACH!!! 


Now is the time to make your 

Kodak pay for itself in a real practi- 
cal way. We are after interesting 
photographs of -out-of-the-ordinary 
electrical, radio and scientific sub- 
jects and are willing to pay $1.00 cash 
for every one we can use. Please 
bear in mind that for half-tone re- 
production im a magazine, a photo- 
graph should be particularly sharp 
and clear. Of course, if'a subject 
happens to interest us particularly 
well, we can have the photo re- 
touched. For the general run of sub- 
jects, however, it does not pay to go 
to such expense. Therefore, please 
take pains to properly focus and ex- 
pose your pictures. It often happens 
that a really mediocre subject well 
photographed wins approval over an 
excellent subject poorly photographed. 
And don’t send us plate or film “nega- 
tives’; send unmounted or mounted 
“prints”, preferably a light and dark 
one. : 
As to what to photograph: Well, 
that’s hard for us to say. We leave 
that up to you, and every reader now 
has the opportunity to become a re- 
porter of the latest things in the realm 
of Electricity, Radio and Science. 
But, please remember—it’s the “odd, 
novel or practical stunts” that we are 
interested in. Every photo submitied 
should be accompanied by a brief de- 
scription of 100 to 150 words. Give 
the. “facts’—dowt worry about the 
style. We'll attend to that. Enclose 
stamps if photos are to be returned 
and place a piece of cardboard in the 
envelope with them to prevent muti- 
lation. Look around your town and 
see what you can find that’s inter- 
esting. 

Address photos to—Editor “Odd 
Photos’, ELECTRICAL EXPERIMENTER, 
233 Fulton Street, New York City. 
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Secondary, 7%4 x 12%” wound full No. 
30 s. c. c. wire for crystal detector. 

For use with audion, wind full with one 
layer of No. 34 s. c. c. wire. 
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NITROGEN RADIATOR FOR 
ELECTRIC HEATING. 
(985) Harry B. Genders, Wednesbury, 


tc., must be on separate sheets. 
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t of all electrical experimenters. Questions will be answered _ here for 
fficient interest will be publisht. Rules under which questions will 


be answered. 
matter must be typewritten or else written in ink, no 


Questions addrest to this department cannot 


d. Correspondents will be informed as to the fee before such questions 


Ne eee 


England, asks the Oracle Department: 

Q. 1.. I would be obliged if you would 
give me a few particulars regarding the 
Portable Electric: Nitrogen Radiator, as 


described on page 464 of November, 1918, 


issue of “EK. E.” I. presume the radiator is 
simply filled with nitrogen at ordinary at- 


‘mospheric pressure. I should like to know 


if an ordinary hot water radiator could be 
converted to one of the above type? Also 
would it do if simply filled with air at at- 
mospheric pressure? I suppose the effi- 
ciency would not be as great as with ni- 
trogen filling. 

A. 1. With reference to converting an 
ordinary hot water radiator to an electri- 
cally heated type, most probably with a little 
ingenuity you could do this, but, of course, 
it will not be as efficient as the nitrogen 
filled radiator. There are several electrical 


radiators on the market on the principle of | 


the simple form as you suggest, i.e., com- 
prising nothing more than a suitably pro- 
tected and insulated electrical heating ele- 
ment, which is caused to either heat up 
water with which the radiator is filled, or 
in some other way to produce heat in the 
ordinary manner, 


LOW VOLTAGE, HIGH AMPERAGE 
| DYNAMO BRUSHES. 


(986) John Voorhees, Jr., Kennett. 


Square, Pa., says: : 

Q. 1. I have a low voltage, high amper- 
age dynamo fitted with copper leat brushes. 
How can I apply carbon brushes? 

A. 1. Concerning the replacement of “the 


copper leaf brushes on your small dynamo 


by carbon or woven wire brushes, the ap- 
pended diagram, we believe, will cover your 
requirements very nicely. Many of these 
small dynamos are successfully changed 
over in this way. The brush holders being 
either of the round or square pattern, should 
be clamped or in some way secured to the 
brush holder studs on your present rocker 
arm. You can obtain the round type brass 
brush holders complete with springs and 
brushes from any electrical repair shop or 
electric fan dealer. 


Mount « 
LuainertyColly, 
Qoposiie 





Proper Setting of Carbon Brushes on Low 
Voltage Dynamo, These Replacing Flat 


Copper Brushes Which Did Not Prove 


Satisfactory. 


When the round type of brushes are used 
(Continued on page 802) 
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